Many strategies are commonly used to influence physician behavior in managed care organizations. This review examines the effectiveness of three mechanisms to influence physician behavior: financial incentives directed at providers or patients, policies/ procedures for managing care, and the selection/education of both providers and patients. The authors reach three conclusions. First, all health care systems use financial incentives, but these mechanisms are shifting away from financial incentives directed at the physician to those directed at the consumer. Second, heavily procedural strategies such as utilization review and gatekeeping show some evidence of effectiveness but are highly unpopular due to their restrictions on physician and patient choice. Third, a future system built on consumer choice is contradicted by mechanisms that rely solely on narrow networks of providers or the education of physicians. If patients become the new locus of decision making in health care, provider-focused mechanisms to influence physician behavior will not disappear but are likely to decline in importance.
some physician organizations attempted to constrain these decisions through a host of managed care mechanisms such as utilization review and capitation. These attempts have been deemed a partial economic success but a complete political failure (Robinson 2001) . The business of managing care has become the business of unmanaging care, as physician panels are broadened, gatekeeping and utilization review restrictions are removed, and fee-forservice payments increase. The era of the consumer has been declared, with patients seen as the new locus of decision making in the health care system (Robinson 2001) .
However, it is unlikely that we will develop a completely consumer-driven health care system (Robinson 2001) . Many consumers are ill prepared to understand the trade-offs between quality and health care prices and to navigate our complex health care system. Differences in health and wealth could also inhibit a consumer's ability to pool risk effectively through the purchase of insurance. As a result, insurers, employers, government, and physicians will continue to play important roles in health care decision making. This suggests that current strategies to control health care utilization will not disappear completely-some will evolve to new forms based on twin criteria of effectiveness and political feasibility. The purpose of this article is to examine the evolution of these strategies according to these two criteria. We expect that some strategies will be transformed to the new model and some will be fundamentally incompatible with a consumer-driven health care system. It is likely that highly effective or highly popular strategies will evolve and continue to exist in the new system, while strategies that are neither will stagnate or decline.
NEW CONTRIBUTION
The proliferation of ever new and changing strategies to manage care hinders the practical application of the existing literature. It also provides little guidance for those seeking information on the effectiveness of newer strategies that have not yet been rigorously evaluated. We contribute to the current literature by evaluating strategies to influence physician behavior according to both their effectiveness and their political feasibility in a new and rapidly evolving model of consumer-driven health care. Our goal is to assist health care organizations, researchers, and policy makers in identifying and choosing effective strategies to manage care from the broad and evolving array of current approaches.
CONCEPTUAL FRAMEWORK
Our conceptual framework describes three different mechanisms to influence provider behavior either directly or indirectly (Ouchi 1979; Landon, Wilson, and Cleary 1998; Hibbard, Slovic, and Jewett 1997) . These mechanisms include financial incentives directed at providers or patients, policies and procedures for managing care, and the selection and education of both providers and patients (see Figure 1 ). Financial incentives use prices to convey all of the information necessary for efficient decision making. The resulting incentives are a critical component of both traditional and managed care systems. Provider-focused financial incentives include payment methods, bonuses or withholds, and limits on financial losses. Patient-focused financial incentives may also indirectly influence provider decisions about care and typically include cost-sharing and benefit provisions. Policies and procedures have been a hallmark of managed care. They rely on closely evaluating the physician, prescribing the decision-making processes, and holding the physician accountable to standard procedures. This approach has traditionally included utilization review to authorize individual physician decisions, as well as approaches to care planning such as case managers, discharge planners, and disease management programs. However, procedural mechanisms often incorporate financial incentives in addition to their development of standard procedures and rules. For example, gatekeepers authorize access to specialty care but may have their number of specialty care referrals linked to financial incentives. In these cases, the financial incentives are intended to supplement the primary mechanism of influence over provider behavior. Selection and education can refer to the selection and organization of providers and patients, educational interventions directed at either patients or providers, and the comparison of providers to their peers. Provider selection and education attempt to eliminate goal incongruence between individual providers by relying on a relatively complete socialization process. This begins with selecting similar providers and organizing them into groups and extends to include a wide variety of educational interventions based on the belief that once informed about the best approach to care, providers will do the right thing. The selection and organization of providers into networks can also incorporate financial incentives for patients to see providers within the network. Patient selection and education also affect utilization. Voluntary patient selection into health plans may result in a more homogeneous group of high-utilizing or low-utilizing enrollees in any specific plan, while direct and indirect patient education improve understanding of the most effective therapies and enhance the participation of patients in their care. Peer comparisons are additional provider-focused mechanisms that directly compare providers with their peers, including audit with feedback and profiling.
FINANCIAL INCENTIVES
Financial incentives rely on monetary prices to convey information for decision making. All payment systems provide financial incentives, and these incentives are a critical component of both traditional and managed care systems. However, the financial incentives in managed care have received the most attention, particularly risk-based capitation schemes that may discourage appropriate but costly care (Hillman 1987) . Financial incentives may be directed at either providers or patients, but both types of incentives may ultimately influence provider decision making. Provider-focused financial incentives include basic payment methods, bonuses/withholds, and limits on financial losses, while patient-focused incentives typically include cost-sharing and benefit provisions. Managed care has traditionally controlled costs by
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MCR&R 59:4 (December 2002) FIGURE 1 Mechanisms to Control Physician Behavior placing providers at financial risk for their decisions and has relied less on the use of patient cost sharing and restrictions in covered benefits. These strategies have forced providers into the unpopular dual role of cost container and patient advocate while leading patients to expect unrestrained access to all covered services. The managed care backlash has begun to reverse these trends by again focusing incentives on the patient rather than the provider. Employers are viewing increases in cost sharing and reductions in benefits as supporting rather than restricting employee choices, as exemplified by the shift from defined benefit to defined contribution plans (Robinson 2001) .
PROVIDER FOCUSED
Payment methods. Providers can be paid through several mechanisms, including capitation, fee for service, or salary. In their simplest form, capitation payments can encourage underuse of expensive services, while fee-forservice payments can encourage overuse and salary payments encourage neither underuse nor overuse. The average quality of research in this area is quite poor; a recent review of the impact of payment mechanisms on primary care physician behavior identified only six randomized controlled trials and interrupted time series studies that met inclusion criteria out of an initial 5,381 gathered by computerized searches of the literature (Gosden et al. 2001) . This review concluded that there is some evidence to support an effect on behaviorfee-for-service payment resulted in a higher quantity of primary care services provided compared with either capitation or salary payment, although the impact on the quantity of secondary care services was unclear. However, the complexity of physician payment mechanisms is not completely accounted for by this simple classification for two reasons. First, health plans may contract directly with individual physicians (two-tier plans) or indirectly with physicians through provider groups (three-tier plans), and the effects of physician payment mechanisms at multiple levels are not fully understood (Gold 1999; Kralewski et al. 2000; Conrad et al. 1998 ). Second, previous analyses have not accounted for spillover effects from physicians who contract with more than one health plan, as financial incentives from one health plan may affect how a physician treats patients in other health plans (Hellinger 1996) . Irrespective of these uncertainties about the actual effect of physician payment methods, there has been a shift away from methods such as capitation that put physicians at substantial financial risk.
Withholds, bonuses, and risk limits. Additional financial payments and risk limits can be used to offset the inherent incentives associated with the basic method of physician payment. Although there is little known about the effects of these factors on physician behavior, it does not appear that withholds or bonuses are strongly associated with change in physician practice regardless of whether the intervention targeted cost control (Meyer et al. 2000) or quality improvement (Hillman et al. 1998 ). The impact of risk limits on physician behavior has not been evaluated. However, as fewer physicians are willing to accept significant financial risk, these types of financial arrangements are likely to increase as a way to create incentives that support high-quality care but do not place the provider at substantial risk and do not limit patient choice.
PATIENT FOCUSED
Benefits and exclusions. Managed care plans traditionally offer a broader range of benefits, but in the current environment, broad benefits are also seen as contributing to consumer expectations of unrestrained access. To address this issue, employers are shifting from a defined benefit to a defined contribution system of health insurance coverage (Robinson 2001) . From the employers' perspective, this allows them to remove themselves from the business of determining benefit packages while simultaneously increasing patient choice.
Cost sharing. Similar to covered benefits, traditional managed care relied less on creating incentives such as cost sharing that were directed at the patient. But because the percentage of consumer cost sharing can be varied, it represents an incentive that can be easily fine tuned in response to consumer concerns. In contrast, techniques such as preauthorization are relatively blunt instruments. The use of cost sharing is increasing-nominal cost sharing in managed care plans quadrupled between 1987 and 1993 (Gabel 1997) . A costsharing requirement may not only reduce the use of services, as demonstrated by the randomized RAND health insurance experiment that started in 1974 (Manning et al. 1987) ; it can also be used to encourage the use of in-network providers.
POLICIES AND PROCEDURES
Utilization review is a relatively intrusive mechanism of influence that requires physicians to follow a predetermined set of authorization procedures. Utilization review mechanisms include several types of review (preadmission, concurrent, retrospective, and ambulatory care), second opinions, and gatekeeping. Care planning strategies such as case management are usually less intrusive than utilization review and often focus on the small number of patients who are responsible for a large proportion of an organization's health care costs (Meenan et al. 1999) . Care planning mechanisms include case management, discharge planning, and disease management.
UTILIZATION REVIEW
Preadmission review. Preadmission review authorizes hospital admission and approves a certain number of days for the initial hospital stay. Early studies, though often uneven in methodological rigor, suggested that preadmission review for hospitalization was highly effective in reducing hospital admissions by 10 to 15 percent (Wickizer 1990) , and use rapidly increased to 80 percent of all hospital admissions in 1990 (Sullivan and Rice 1991) . However, more recent studies of single utilization management programs have concluded that preadmission review rarely denies requests for admission (Wickizer and Lessler 1998a, 1998b; Lessler and Wickizer 2000; Wickizer, Lessler, and Boyd-Wickizer 1999) . This might suggest that preadmission review is not an effective mechanism to control costs, but this finding could also be the result of a sentinel effect; that is, physicians do not request admission for patients with marginal indicators chiefly because they know their request is going to be reviewed (Lessler and Wickizer 2000) . Health care market conditions that permit unnecessary use may be the ones under which preadmission review programs can be most effective (Wheeler and Wickizer 1990) , albeit politically unpopular. However, the overall effectiveness of preadmission review is still questioned given evidence that physicians may substitute outpatient for inpatient care (Wickizer, Wheeler, and Feldstein 1991) .
Concurrent review. Concurrent review evaluates and approves requests for additional days beyond the initial stay. Approximately one third of patients approved by preadmission review for inpatient care later request a longer stay through concurrent review (Wickizer and Lessler 1998b; Wickizer, Lessler, and Franklin 1999; Wickizer, Lessler, and Boyd-Wickizer 1999) . Concurrent review reduces the average length of stay by 5 to 10 percent (Lessler and Wickizer 2000; Wickizer and Lessler 1998b; Wickizer, Lessler, and Boyd-Wickizer 1999; Wickizer, Lessler, and Franklin 1999) and may reduce costs (Khandker and Manning 1992) . Little is known about the effects of concurrent review on patient outcomes, though a few studies have suggested an increased likelihood of readmission (Lessler and Wickizer 2000; Wickizer, Lessler, and Boyd-Wickizer 1999) . The overall effectiveness of concurrent review is also unclear, as it is widely believed that physicians assume their request for hospital days is going to be reduced and so regularly inflate the initial request. In addition, if a threshold exists for reductions in length of stay, concurrent review may become less effective as we approach this threshold.
Retrospective review. Retrospective review examines hospital discharge abstract data and patient charts to assess the appropriateness of care after the hospital claim has been submitted for reimbursement (Scheffler, Sullivan, and Ko 1991; Wickizer 1990 ). This assessment may lead to denial of payment if the hospitalization or treatment patterns were deemed inappropriate or unnecessary. Although it is highly unpopular because payment is denied after services have been rendered, there are several advantages to retrospective review including lower cost and ease of sampling. Unfortunately, this approach relies on the quality of medical records and can produce high rates of inappropriate hospital utilization due to omissions in the medical records (Santos-Eggimann et al. 1997) . Only a few studies have evaluated the effectiveness of retrospective review programs. Blue Cross/Blue Shield plans with payment denial programs studied during a 9-year period had 2 percent lower admissions, 4.4 percent lower inpatient days, and 2.2 percent lower lengths of stay, for a total $2 billion savings (Scheffler, Sullivan, and Ko 1991) . However, a Canadian survey of hospital CEOs suggested that retrospective review alone was less successful in reducing inappropriate utilization than either concurrent review or combined concurrent and retrospective review (Anderson, Sheps, and Cardiff 1990) .
Ambulatory care review. With outpatient costs increasing rapidly, health plans expanded the scope of utilization review programs to ambulatory care (Wickizer 1995) . The preauthorization process for ambulatory care is similar to preadmission and concurrent review of the hospital stay, referring to initial problem assessment and subsequent referral of patients to a specific provider for a fixed number of visits. However, recent evidence from analysis of a large, single utilization management program representing a national sample of workers' compensation patients suggests that preauthorization requests are rarely denied for outpatient procedures, and the majority of these denials were eventually reversed after a follow-up request (Wickizer, Lessler, and Franklin 1999) . Two exceptions are tonsillectomies for children (Wickizer, Lessler, and Boyd-Wickizer 1999) and outpatient mental health therapy (Koike, Klap, and Unutzer 2000) . Two additional types of outpatient expenses often incorporate utilization review, including drugs and durable medical equipment. Prior authorization and formularies appear to be highly costeffective approaches to decreasing the use of certain expensive drugs that are not indicated by prescribing protocols (Smalley et al. 1995; Motheral and Henderson 1999; , although unintended substitution effects may occur (Soumerai et al. 1993 ). Implementation of a utilization review program for durable medical equipment also showed significant reductions in order requests, supplier charges, and claims payments, but the cost-saving effects of this program were likely due to reductions in orders because physicians knew their request would be reviewed (the "sentinel effect") (Wickizer 1995) .
Second opinion programs. Second opinion programs require a second physician opinion before approval is given for a procedure. Second surgical opinion programs have been used since the early 1970s to reduce risks and costs attributable to unnecessary and inappropriate surgery, although a rigorous review of this literature concluded that their value remained an open question (Lindsey and Newhouse 1990) . Dramatic financial savings in one recent randomized trial ($8.74 for every dollar spent) led the authors to suggest that mandatory second surgical opinion programs may be the most cost-effective program within managed care (Rosenberg et al. 1991) . However, others have seen initial reductions in inpatient days and payments but rising inpatient days and payments in subsequent years (Scheffler, Sullivan, and Ko 1991) . In an environment where consumers are demanding choice and managed care plans are trying to control costs, second opinions are seen as a way to increase consumer information, choice, and access to care. Six states now require health plans to provide or authorize second opinions . There is currently widespread use of second opinions; according to data from a nationally representative telephone survey by the Commonwealth Fund, of persons who visited a doctor in the previous year, one in five received a second opinion at an estimated cost of $3.2 billion .
Gatekeeping. Most often, the role of gatekeeper is to authorize access to specialty care and diagnostic tests. This view implies that the physician has essentially been co-opted to review utilization decisions as an agent of the insurance plan, not the patient. Competing views would define the role of the gatekeeper as patient advocate (Franks, Clancy, and Nutting 1992) or as a coordinator of care (Bodenheimer, Lo, and Casalino 1999) . However, gatekeeping (as currently practiced) is a profoundly unpopular approach to managing care. Specialists have rebelled against primary care providers in the gatekeeper role, seeing them as competitors rather than colleagues (Bodenheimer, Lo, and Casalino 1999) . Patients may also see primary care gatekeepers as interfering with receiving specialty care (Albertson et al. 2000) , although many patients do prefer to see their primary care provider first (Grumbach et al. 1999 ). The unpopularity of gatekeeping overshadows its apparent ability to reduce costs (Rask et al. 1999; Rich et al. 1998; Schoenman, Evans, and Schur 1997) , although two recent studies have found conflicting results (Kralewski et al. 2000; Kapur et al. 2000) .
CARE PLANNING
Case management and discharge planning. Case management programs focus on identifying high-cost patients as early as possible, assessing alternative treatment plans, and managing health care benefits for these patients as cost effectively as possible (Scheffler, Sullivan, and Ko 1991) . The effectiveness of a case management program appears to be highly dependent on the characteristics of the defined cases but may be more effective in selected high-risk populations when the intervention targets cost control (Weinberger et al. 1988 ), quality improvement (Hickey et al. 2000) , or both (Naylor et al. 1994 (Naylor et al. , 1999 . However, other studies have suggested that case management targeting quality improvement may even increase utilization (perhaps related to increased contact with the health care provider) (Weinberger, Oddone, and Henderson 1996; Gagnon et al. 1999) . Hospital discharge planning is similar to case management but limits itself to assessing patients' needs for treatment after hospitalization and effecting a timely and appropriate discharge (Scheffler, Sullivan, and Ko 1991) . Because both strategies are less intrusive than utilization review, they tend to be viewed as relatively beneficial for patients and less burdensome for providers, although some organizations have combined utilization review, internal case management, and discharge planning into one unit, typically named "Transitional Care Planning" or "Continuity of Care Planning" (Potthoff, Kane, and Franco 1997) .
Disease management. Disease management is a prospective, disease-specific approach to medical care, born of the pharmaceutical company (Harris 1996; Homer 1997; Bodenheimer 1999; Plocher 1996) . These programs either enhance an existing provider network or use a carve-out model that is based on a separate provider network (Plocher 1996) . Disease management may be preferable to conventional case management for patients with specific diseases because it focuses on prevention, education, and improvements in long-term outcomes (Plocher 1996; Rector and Venus 1999) , although concerns have been raised about the potential for these programs to fragment care (Harris 1996) or lead to undertreatment of unrelated disorders (Redelmeier, Tan, and Booth 1998) . The top five diseases for which disease management succeeds, according to pharmaceutical manufacturers' cost versus benefit analyses, are congestive heart failure, adolescent and refractory asthma, type I diabetes, AIDS, and carve-out managed cancer (Plocher 1996) . However, at least in the case of congestive heart failure, the quality of these studies has been questioned because the reported effectiveness of congestive heart failure management programs is greater than would be expected based on a review of clinical trials and historical utilization data (Rector and Venus 1999) .
SELECTION AND EDUCATION
The selection and education of providers and patients is a relatively indirect and less intrusive mechanism to influence provider decisions. These mechanisms operate through selection and organization processes, educational interventions, or peer comparisons. Managed care organizations select (or attract) providers who fit their needs and who may more closely conform to organizational priorities, then organize them into groups and networks. Patients may also select into certain types of managed care. Once patients and providers are selected for inclusion and organized into a specific structure, educational interventions and peer comparisons encourage further conformity and assume that once informed, providers and patients will make similar appropriate decisions regarding care. Educational interventions attempt to change specific provider or patient decisions by educating or reminding them about appropriate care, while peer comparisons rely on the provider's concerns about reputation and desire to conform to profession-wide standards.
SELECTION AND ORGANIZATION
Provider selection. Physician and hospital networks are important components of managed care. There is little doubt that higher hospital volume is associated with better outcome for a wide variety of surgical procedures and medical conditions (Hewitt 2000) . Dudley et al. (2000) looked at high-quality studies of 11 conditions and estimated that 602 deaths at low-volume hospitals were potentially avoidable had those patients been treated at highvolume hospitals. Selective HMO contracting for inpatient hospital care has had a major impact on hospital markets (Melnick et al. 1992; Zwanziger, Melnick, and Bamezai 1994) , although it is unknown whether the quality of care in these hospitals differs from hospitals with few HMO patients (Schulman et al. 1997) .
It is unlikely that health plans systematically manipulate the composition of physician networks on the basis of physician demographic characteristics (Bindman et al. 1998 ). However, "economic credentialing" to exclude providers with costly practice profiles is believed to be widespread (Blum 1996) , and denials and terminations from managed care contracts are relatively common (Bindman et al. 1998 ). The consequences of this selection process are not completely known. In some cases, quality may be improved by contracting with selected providers, for example, the reduction in mortality obtained from the use of high-volume physicians for percutaneous transluminal coronary angioplasty and percutaneous coronary interventions (McGrath et al. 2000; Hannan et al. 1997 ). However, consumers and physicians perceive tightly restricted networks as barriers to access rather than quality improvements. Consequently, many managed care organizations are rapidly widening their physician and hospital networks.
Provider organization. Most managed care organizations encourage or require patients to use selected providers (Glied 1999 ). Staff-model HMOs are organizations that take on risk and usually have a limited number of hospitals and physician employees, while group-model HMOs usually comprise a fixed group of physicians who contract exclusively with an organization that takes on insurance risk. These two types of HMOs generally provide the most tightly managed care, and although they predominated in the early 1980s, their market share has declined considerably since then (Wholey et al. 1997) . Independent practice associations are an alternative form of HMO organization that operate through nonexclusive contracts with providers and are the most popular form of HMO. Preferred provider organizations also use nonexclusive contracts but negotiate discounted rates with a group of providers. Most important, many current health plans combine features that were traditionally associated with one type of organizational form, so the distinctions among types of health plans are becoming blurred (Bazzoli 1998) . Given the retreat from tightly managed care, it is likely that the decline in staff-model and group-model plans will continue while organizational forms that facilitate broad networks of providers will expand and grow.
Patient selection. Because individuals choose their health insurance based on plan characteristics, sicker patients and high utilizers may select into plans with more generous (and expensive) coverage (Frank, Glazer, and McGuire 1998) . A health plan might also choose certain coverage characteristics (e.g., childcare) to attract young healthy families. There is evidence that consumers may choose plans based on a wide variety of information on price, quality, provider choice, benefits, convenience, demographic characteristics, and health status (Scanlon, Chernew, and Lave 1997) . This phenomenon of adverse selection based on plan characteristics has been a major theoretical concern in health insurance markets (Cutler and Zeckhauser 1997) . There is considerable empirical evidence that adverse selection has existed (Cutler and Zeckhauser 1997; Glied et al. 1997; Cutler and Reber 1996) , although the magnitude of the selection effect may have become smaller over time with the near disappearance of traditional indemnity plans and the current shift away from closely managed care (Pauly and Nicholson 1999) . More recently, the public availability of consumer information on health plans has been a highly popular and widely touted mechanism to improve the consumer decision-making process for plan selection (Edgman-Levitan and Cleary 1996) . It is unclear what the impact of these public report cards will be on the selection process; consumers may not have well-defined preferences for performance information and may be vulnerable to manipulation based on how the information is presented (Hibbard, Slovic, and Jewett 1997) . However, given their popularity, report cards will likely continue based on the widespread hope that they aid consumers in making informed decisions about their health care.
EDUCATIONAL INTERVENTIONS
Educational activities. The effectiveness of provider-focused educational activities depends on the approach. According to a rigorous analysis of nearly 100 randomized controlled trials, traditional approaches to educating practicing physicians are relatively ineffective, with formal continuing medical education activities and the provision of educational materials alone having little impact on professional practice (Davis et al. 1995) . In contrast to traditional approaches, outreach visits such as academic detailing (targeting individual physicians for education) and education by opinion leaders are effective strategies, though they are also more expensive and labor intensive. Interventions that used combinations of strategies were more effective; studies that used three or more educational strategies in combination had positive results more frequently (79 percent) than studies that used only two strategies in combination (64 percent), which, in turn, had positive results more frequently than studies that only used one strategy (60 percent) (Davis et al. 1995) . Overall, these types of provider-focused educational strategies are unintrusive and support provider decision making, but they do little to enhance consumer choice, so they are unlikely to increase substantially in a consumer-focused system.
Two different types of consumer education exist, including direct patient education about specific conditions and the more indirect educational materials from increasingly available resources providing health information to consumers. A randomized controlled trial of a disease self-management program for patients with heart disease, lung disease, stroke, and arthritis suggests that such direct patient education programs are successful in improving behavior and health status and in decreasing rates of hospitalization (Lorig et al. 1999) . In a recent randomized household survey, the increasing reliance of patients on more indirect educational materials such as medical reference books, advice nurses, and computers was associated with a decreased reliance on health professionals for information (Wagner, Hu, and Hibbard 2001) . The Internet is an increasingly popular method for obtaining such information. Unfortunately, many sites that claim to evaluate health information on the Internet are potentially more harmful than helpful for consumers (Jadad and Gagliardi 1998) . Because these educational strategies are directly linked to informing consumer choices, they are very likely to increase over the coming years, particularly as new technologies are developed that can enhance consumer participation in their own health care (e.g., home monitoring systems).
Clinical practice guidelines. Although guidelines are widely used by managed care organizations and medical group practices (Gold et al. 1995; Kerr et al. 1995; Malin et al. 2000) , there is conflicting evidence on their effectiveness. Early scientifically rigorous studies suggested that guidelines were successful in improving both the process and outcomes of care (Grimshaw and Russell 1993) , although the effectiveness of guidelines in actual clinical practice was questioned (Greco and Eisenberg 1993) . A recent systematic review of randomized trials of patient outcomes (17 trials) and costs (1 trial only) found some evidence that guidelines are effective but advised caution in generalizing the results (Thomas et al. 2000) . Guidelines appear particularly susceptible to the context in which they are used. For example, formal educational programs for guidelines may be effective in containing costs, while use of a larger number of different guideline applications increased costs (Rich et al. 1998 ). From the patient perspective, guidelines may also be negatively related to clinician-patient communication, interpersonal treatment, and trust (Safran et al. 2000) . In addition, guidelines may become less popular from a provider perspective as physicians surveyed twice during a 2-year period increasingly believed that guidelines were being used more for cost containment (71 percent vs. 92 percent) than quality improvement (85 percent vs. 67 percent) (Inouye et al. 1998 ). These negative perceptions of guidelines may limit their use in a system that focuses less on ensuring that physicians make correct decisions and more on consumer participation in the decision-making process.
Information on patient health status. The provision of feedback on patient health status to health professionals seems to have an effect on the process of care but less of an effect on health outcomes (Espallargues, Valderas, and Alonso 2000) . More than half of controlled studies designed to assess feeding back information on perceived health status to health care professionals found differences in at least one of the process indicators (use of health services, diagnosis, or treatment) in the intervention group, but only one third of these detected significant improvements in patient outcomes. Their conclusions were even more striking for mental health-interventions that evaluated feedback about the patient's mental health status showed a higher rate of diagnosis in the intervention group with no effect on treatment. But although this strategy does not seem highly effective, it is likely to be popular because it provides information to physicians to assist decision making and increases the involvement of patients in their own care.
There are few studies that examine the effect of feeding back information on patient health status to the patient. Focus groups have suggested that sharing personal health information with the patient or consumer can improve patient understanding, increase motivation to adhere to treatment plans, and improve patient satisfaction (Tang and Newcomb 1998) . However, a study of indigent and minority patients at two urban public hospitals indicated that many patients may not be able to use this information effectively due to inadequate health literacy (Williams et al. 1995) . Information about a diagnosis can also reduce psychological distress; when 125 women with abnormal pap smears were alternately assigned to receive a mailed educational brochure about abnormal pap smears or not, women who received the brochure were significantly less distressed and anxious than were women not receiving the brochure (Stewart et al. 1993) . Because the feedback of a patient's own health information can enhance patient participation in specific health care decisions, this educational method should complement the increased interest in shared physician-patient decision making (Wennberg 1994) .
Reminders and prompts. Provider prompts and reminders are typically used to improve the provision of preventive care and appear to be highly successful approaches. In an analysis of 97 randomized, clinical trials of computerized clinical information services, provider reminders were among the most successful interventions (Balas, Austin, et al. 1996) . In a review of computerized reminders for preventive care, reminders had positive effects on the provision of care in 74 percent of 19 studies (Hunt et al. 1998) . A recent meta-analysis of 33 randomized studies suggested the overall effect of prompting was to increase preventive care performance by 13 percent (Balas et al. 2000) . Because these strategies enhance physicians' ability to provide better care as well as consumer knowledge and choices, they are likely to be increasingly useful educational strategies.
Patient prompts and reminders are also successful. A review of randomized clinical trials suggests that these "clinical information systems" are effective in managing care and improving quality (Balas, Austin, et al. 1996) . Patient reminder systems in primary care settings improve immunization rates, based on a meta-analysis of 41 randomized and nonrandomized studies (Szilagyi et al. 2000) . Finally, a meta-analysis of more than 150 studies assessing the value of interventions to improve patient compliance with medical regimens found that chronic disease patients, including those with diabetes, hypertension, cancer, and mental health problems benefited even more from interventions, but no single intervention was clearly superior (Roter et al. 1998) . Interventions that combined cognitive, behavioral, and affective components were more effective than interventions that focused on only one aspect of the chronic disease (Roter et al. 1998 ). These strategies are both consumer focused and complementary to provider-focused strategies, strongly enhancing their value in a consumer-focused system.
Drug utilization review systems. Prescription drugs have a high potential for iatrogeny and financial waste. Depending on the target disease, primary care physicians prescribed ineffective drugs in 32 percent to 88 percent of orders. Up to 40 percent of orders resulted in possible drug interactions, age problems, and overdosage (Coste and Venot 1999) . Retrospective drug utilization review interventions appear to be effective in reducing prescription drug utilization (Seltzer et al. 2000) and producing significant cost savings (Moore, Gutermuth, and Pracht 2000) , but it is not clear that they improve prescribing appropriateness (Spooner, Pickard, and Menon 2000) . Computerized drug utilization review programs can evaluate problems in a prospective fashion by alerting the pharmacist immediately; this method has shown moderate success in improving drug prescribing behavior , but not all studies of online prospective drug utilization review have shown measurable effects (Kidder and Bae 1999) . In contrast to online drug utilization review programs that alert the pharmacist, computerized physician order entry (CPOE) immediately alerts physicians about problems with their prescriptions (or other orders). CPOE appears to be a highly effective strategy to reduce adverse drug events (Kohn et al. 2000) and nonintercepted serious medication errors (Bates et al. 1998) . Quality improvement strategies focusing on reductions in errors and adverse events are strongly supported by consumers and are increasing rapidly since the publication of the Institute of Medicine's report on patient safety (Kohn et al. 2000) . The necessity to address these serious patient safety concerns may counteract the trend to avoid micromanagement of physician decisions and increase the use of CPOE.
PEER COMPARISONS
Audit with feedback. Audit with feedback is a summary of a physician's clinical performance, either alone or in comparison to a peer group or national standard, during a specific period of time (Thomson O'Brien et al. 2000) . This strategy has had mixed results. Areview of audit with feedback found 10 studies showing positive results and 14 showing negative; the method that was most effective was feedback in the form of chart review (Davis et al. 1995) . A review of 37 randomized studies (through June 1997) of audit with feedback suggested that the small positive results of this method be used only in combination with other methods (Thomson O'Brien et al. 2000) . The intrusiveness of this strategy depends, to some extent, on who is providing the feedback. Peer feedback is often viewed favorably, while audits by insurers may not be. However, this strategy does not directly support consumer information or choice, and so it is unlikely to be affected strongly by the shift to a consumer-focused system.
Profiling. Provider profiling is the performance-based assessment of individual practitioners, known as practice profiles or "report cards" (Kassirer 1994) , which identify patterns of care rather than specific clinical decisions (Welch, Miller, and Welch 1994) . The use of provider profiling is widespread among managed care (Gold et al. 1995) and medical groups (Kerr et al. 1995) . Providers may be profiled on a variety of utilization rates, including ambulatory specialty referrals, ambulatory tests and procedures, hospitalization rates, and pharmaceutical use. Profiling appears to have a modest but significant effect on physician behavior (Balas, Boren, et al. 1996) and has been associated with significantly reduced costs in a study of 86 managed care clinics (Kralewski et al. 2000) . However, provider profiling has raised a number of concerns. Public profiling (with resulting avoidance of poorly scoring providers) may decrease access to procedures without improving outcomes, although a recent study of bypass surgery providers did not support this (Peterson et al. 1998) . Still, public profiling is likely to become an increasingly popular option as employers and insurers try to provide consumers with information to support their choices of providers and health plans. More recent studies have questioned the fundamental validity and reliability of provider profiles (Weiss and Wagner 2000) , particularly as most profiles do not include even basic case-mix adjustment of patients in the physicians' panels (Kerr et al. 1995) . Even more concerning, profiling individual physicians may encourage physicians to avoid or deselect patients with high prior cost or poor adherence or response to treatments (Hofer et al. 1999 ).
IMPLICATIONS
We have examined the effectiveness and political feasibility of current strategies to influence physician behavior from the perspective of a consumerdriven health care system. Several patterns are evident. First, all health care systems use financial incentives, but the predominant form of financial incentive is shifting away from physicians to consumers. As capitated payments return to fee-for-service payments, the financial risk faced by physicians is reduced. Instead, patient-focused incentives such as cost sharing and benefit exclusions will increase in this new consumer-driven system, along with more information and choices. Some physician-focused financial incentives are likely to remain as a way to promote high-quality care (e.g., withholds, bonuses, or risk limits), even in a system more focused on the consumer.
Second, heavily procedural strategies such as utilization review and gatekeeping show some evidence of effectiveness but are often highly unpopular due to their restrictions on physician and patient choice, and it is likely that their use will continue to decline. A notable exception is the use of second opinions, which are being viewed as a way to increase consumer information, choice, and access to care. Strategies such as case management and disease management are more popular than either utilization review or gatekeeping, but evidence of their effectiveness is even more uncertain. Third, a system built on consumer choice is contradicted by providerfocused strategies such as the selection and organization of providers into restricted networks. To address these restrictions, provider networks are expanding to address consumer and provider concerns about barriers to access. In contrast, enhancing a patient's ability to choose (i.e., select) a health plan is being aggressively pursued by employers and government agencies. Educational interventions (provider and patient) continue to increase in popularity in a consumer-driven system, including the provision of information on the health status of patients, the use of reminders and prompts, and the use of provider profiling. Each of these strategies moves away from the micromanagement of physician decisions and enhances consumer choice and information. Because they move in the opposite direction with regard to micromanagement, clinical practice guidelines may have more limited and voluntary use in a system that values patient participation in decision making more than monitoring specific physician decisions. Finally, drug utilization review systems (particularly CPOE) may contradict this pattern of retreating from micromanagement. Given that patient safety is a significant political issue with strong consumer support, highly effective tools such as CPOE that address safety concerns may continue to increase as less effective attempts to manage physicians' decisions disappear.
Based on this analysis, consumer evaluations will make an important contribution but will not be able to substitute completely for external evaluations of quality. Health care consumers do not always comprehend current information on quality (e.g., report cards), and substantial theoretical and empirical work from the decision-making literature finds little support for many assumptions underlying current information dissemination strategies (e.g., that more information is better and that simply providing information will assist consumers) (Hibbard, Slovic, and Jewett 1997) . As a result, even in a highly consumer-driven system, some external evaluation of the appropriateness of care is likely to persist. Yet this requires the monitoring of physician decision making, drawing us back in the direction of physician-focused care management rather than consumer-driven choice. Tools that are being developed to scrutinize patient safety highlight this contradiction and suggest that current strategies to manage health care utilization will not disappear in a consumer-driven health care system.
The cyclical nature of events also suggests that the current trend to consumerism may not continue indefinitely and may reverse over time. As managed care becomes less restrictive, it is losing the power to control costs (Lesser and Ginsberg 2001 ). If costs increase over time, as suggested by current trends in employer premiums (Gabel et al. 2001) , we may see a return to more tightly managed care. Effective but unpopular strategies to control costs (e.g., gatekeeping and preadmission review) may become feasible once again in a political climate focused more on costs and utilization than on consumer choice.
The current movement toward a consumer-driven environment suggests several areas for future research. Few studies have examined interactions between multiple strategies in differing organizational settings over time. Most management strategies have limited effectiveness alone, but combinations of strategies may have synergistic effects. For example, a multifaceted intervention consisting of education, therapeutic reevaluation of eligible patients, and performance feedback, designed to change physician prescribing practices, saw significant positive results, with an estimated annual savings of $1.06 million (Brufsky et al. 1998) . This is consistent with a recent systematic review suggesting that audit with feedback had small positive results but was better utilized in combination with other methods (Thomson O'Brien et al. 2000) . The use of several slightly different strategies may also be effective. Simultaneous educational interventions based on multiple behavioral factors was more likely to influence doctors' use of tests (Solomon et al. 1998) , and retrospective review combined with concurrent review was also more successful in reducing inappropriate utilization than retrospective review alone (Anderson, Sheps, and Cardiff 1990) . However, most of these studies have examined the usefulness of multiple simultaneous interventions of similar type (e.g., educational interventions). Little is known about the synergies between multiple consumer-and physician-focused strategies, and studies should be designed to explore these interactive effects. The relative effectiveness of consumer-focused interventions also needs to be compared to physicianfocused interventions and weighed against their cost. Finally, this new environment also implies changes in the responsibilities of providers and consumers, signifying that the role of personal responsibility for health needs be evaluated as well. As a result, the protection of vulnerable subgroups cannot be forgotten. A consumer-driven system requires that people are able to participate (Hibbard, Slovic, and Jewett 1997) , and those who are unable to participate could be disadvantaged even further in this new environment.
